Abstract Joint hypermobility syndrome (JHS), also known as Ehlers-Danlos III, is an inherited disorder of connective tissue, characterised by an exceptional increase in the joint's mobility and the presence of musculoskeletal and other symptoms. It is a benign syndrome if compared with the other types of Ehlers-Danlos, but it can become disabling particularly because it is a signiWcant source of pain and distress. The purpose of this work is to describe some common problems in JHS that render psychological intervention in their overall management relevant. Chronic pain, associated psychopathological factors such as anxiety, depression and somatosensory ampliWcation, and problems arising from a lack of recognition and knowledge of the syndrome, are frequent among those aVected, having a negative impact on their quality of life. We emphasise the relevance of addressing JHS from a biopsychosocial approach.
JH is a common feature of heritable disorders of connective tissue (HDCT), a group of genetic disorders aVecting the matrix of proteins of connective tissue and that typically include Ehlers-Danlos syndrome, Marfan syndrome and Osteogenesis Imperfecta [1] .
Hypermobile people can move one or multiple joints in such a wide range of movement that it seems unusual to the rest of the population. JH is not necessarily a problem; it is commonly seen in healthy individuals who do not have complaints [2] . Some people even consider it to be an advantageous condition, because it increases Xexibility which can be useful in some sports or artistic activities. The medical problem arises when JH is accompanied by musculoskeletal symptoms, such as arthralgias, subluxation or dislocation of joints, tendonitis, bursitis, abnormalities of the skin, myopia and other non-articular manifestations, especially psychiatric symptoms such as anxiety and phobic states [3, 4] . In the absence of systemic rheumatologic disease, such as rheumatoid arthritis or systemic lupus, these cases are known as JHS. Symptoms occur because the altered collagen in the connective tissues is more Xexible and weak and therefore is more likely to suVer trauma [4] .
JHS is considered a benign syndrome because it has a better prognosis than other inherited HDCT. It is even considered a form frustre of the other types of HDCT [5] , and it is also more frequent in the population than the other types. The prevalence of JHS is very high in Hispanic countries. In Chile, Bravo and WolV [6] found a prevalence of 39%, and in Spain, JHS constitutes 25% of rheumatological consultations [7] . In spite of its high frequency, there is a lack of diagnosis of JHS [6] with a general lack of knowledge among health professionals and patients.
Because of the ubiquitous nature of connective tissue proteins, the possible consequences of tissue trauma are innumerable. No two patients with JHS will present in an identical fashion. As a result, every patient will need a treatment plan tailored to his or her particular set of problems [8] . Treatment modalities include patient education, activity modiWcation, stretching and strengthening exercises for the aVected joint and osteopathic manipulative treatment [2] . Thus, although there is no speciWc treatment that restores the condition, patients can be helped in various ways from a multidisciplinary approach.
The aim of this work is to describe some frequent symptoms and situations in JHS that make psychological intervention in their overall management relevant. Through a review of the literature related to JHS, we have identiWed some common problems that require attention from a psychological/psychiatric point of view. They are presented and grouped into 3 subject matters: chronic pain, psychopathological factors associated with JHS, and problems arising from a lack of recognition and knowledge of JHS.
We hope that this article review can serve as a reference for physicians, when establishing an integrated biopsychosocial therapy, and for psychologists who may take these factors into account when planning treatment protocols tailored to JHS patients, such as cognitive-behavioural therapy protocols and psychoeducational programmes.
Chronic pain
The main complaint of JHS patients is pain. Above all, it is the overriding chronic pain in joints, muscles and ligaments, which arises from an inherent predisposition to the eVects of everyday trauma [9] . It is a chronic pain that signiWcantly alters the quality of life of those aVected, by reducing sleep, social and working relations, sexual functions, physical activities and recreation [10] . As a result, patients may experience psychosocial problems, which in many cases severely aVect their healthy functioning. Therefore, it is not surprising that 29% of those suVering from chronic pain suVer from depression [11] .
Conventional approaches for pain relief such as analgesics, non-steroidal anti-inXammatory drugs (NSAIDs), psychotropic medication, physiotherapy and surgery are often ineVective [9] . In this regard, alternative methods are needed in order to cope with chronic pain in JHS.
Despite the fact that pain is currently considered to be a multidimensional phenomenon [12] , there are few cases where pain is treated with a genuine multidisciplinary approach [13] . The experience of the INPUT unit at St. Thomas Hospital in London is noteworthy. INPUT manages the pain from a biopsychosocial approach. In a pilot study with 36 Caucasian patients from the INPUT unit, it was found that 19.4% of these patients had JH and 41.6% of the patients reported a family history of hypermobility or were able to perform contortions when younger [14] . According to Harding [15] , approximately 40% of chronic pain patients at the INPUT unit could be deemed as having past or present joint hypermobility, which highlights the potential number of patients with hypermobility within the chronic pain population.
Some common diYculties that chronic pain suVerers have are the following: patterns of overactivity-underactivity cycles, use of a tissue damage model, a lack of useful information and unhelpful beliefs or cognitive styles [15] . In this regard, cognitive-behavioural treatment (CBT) for pain management is based on a cognitive-behavioural model of pain, the hallmark of which is the notion that pain is a complex experience that is inXuenced not only by its underlying pathophysiology but also by an individual's cognition, aVect and behaviour [16] .
From a cognitive point of view, patients suVering from chronic pain develop a system of speciWc beliefs about their pain [17] which can lead to increased disability or have an eVect on mood. Harding [15] relates some examples of JHS patients' beliefs about pain: 'Pain means damage, if doing something hurts I should avoid it', 'I'll get worse as I get older, it's hopeless, maybe I should just accept I'll end up in a wheelchair', 'I've got wear and tear, better not use my joints or they'll wear out even quicker', 'I need to rest more, if you feel tired it means you've been doing too much', 'If the pain gets any worse I'll go mad, I'm desperate, surely no one could be expected to cope with this', 'My pain is a sign of whether I am better, I won't be better until my pain has gone". These commentaries clearly illustrate some common patterns of negative thinking such as catastrophising, Wltering, personalising, generalising and polarising. They directly inXuence mood and cause patients to react negatively. Chronic pain patients often have negative expectations about their own ability and responsibility to exercise any form of control over their pain and see themselves as disabled. Such a maladaptive evaluation of their situation and personal eVectiveness enhances the experience of demoralisation, inactivity and hyperactivity of the nociceptive stimulation [18] .
More debilitating than the pain itself is the fear of pain [19] . This fear leads to avoidance behaviours that create a vicious circle which contributes to worsening the scenario; a person who has pain, especially on movement, tends to avoid doing things that provoke their symptoms. These avoidant behaviours generate an excess of rest and a lower level of functional activity, with consequent deWciencies in adaptive skills repertoires in various areas due to lack of application [20] .
CBT is not intended to eliminate the pain, but rather to help patients manage pain and its negative consequences [21] . As in any therapeutic process, it is necessary to explore motivation and the expectations of patients regarding a psychological intervention. The medical model is well internalised in the population, and often patients are used to treatments in which the attitude is rather passive as occurs when following a pharmacological treatment only; the eVect of the drug is expected, and the only collaboration from the patient is that they self-administer the prescribed doses and attend medical appointments [22] . In this regard, CBT is a structured intervention that demands active participation from participants and joins eVorts and resources at diVerent levels: time, because even if the treatment has a limited duration and usually is brief, a series of sessions must be attended, economic cost and overall performance of speciWc tasks to achieve the proposed objectives. So it is very important to emphasise and clarify that the relationship between patient and therapist is based on understanding and collaboration.
CBT oVers the best prospect of recovery and rehabilitation for chronic pain in hypermobility patients [23] . The experience of a chronic pain management programme, speciWcally designed for people with JHS at the university College London Hospitals, conWrms the beneWts of CBT in these patients. The programme, based on a multidisciplinary team, emphasises the importance of recovering lost functions, improving mood and self-eYcacy, pacing activities, reducing (analgesic) medication. Pilot data collected from 12 participants with JHS at 1, 3 and 12 months post-programme showed demonstrable improvements in group-average scores of mood and self-eYcacy were found with notable reductions in pain-related 'catastrophising' and disability and fear of injury or reinjury [24] .
Psychopathological factors associated with JHS
One of the many interesting aspects that arise in the study of JHS is the relation that this syndrome, in principle the Weld of musculoskeletal medicine, presents with other disciplines like psychiatry and psychology. Bulbena et al. [3] found that around 70% of rheumatological patients with joint hypermobility had had some kind of anxiety disorders earlier in their lives, meaning they were ten times more likely to suVer from anxiety than patients without joint hypermobility. Subsequent studies have found solid evidence of the relationship between joint hypermobility and anxiety states, from panic attack to worrier temperament, high levels of subclinical anxiety and authentic phobias [5, [25] [26] [27] [28] [29] .
A cytogenetic anomaly common to both joint hypermobility and anxiety disorders has been described [30] constituting the Wrst evidence of this possible shared biological foundation. However, subsequent studies have not conWrmed this Wnding [31, 32] . What is certain is that in clinical practice, the association between both phenomena is clear. Some authors such as Bulbena et al. talk of anxiety disorders as part of non-articular manifestations of JHS. In a study in the Chilean population [29] , a group of variables which distinguish the whole group of cases (JHS) from the control group was identiWed, with the following both organic and psychopathological variables resulting signiWcant: scoliosis, double-jointedness, headache, asthma, consumption of anxiolytic and antidepressants and antecedents of panic disorder without agoraphobia.
The possibility of identifying patients who are susceptible to suVering from an anxiety disorder through exploring signs and symptoms associated with JHS, is a beneWcial contribution of this research line, especially considering that the diagnosis of anxiety disorders is delayed by 5 years on average, even though people suVering anxiety visit the doctor three to six times more often that non-aVected people [5] . Despite the high rates of prevalence and the severe discomfort caused by anxiety disorders, less than 25% of patients receive treatment and often are not treated by specialists.
To a lesser extent, depression has also been associated with JHS. In a recent study using the Hospital Anxiety and Depression Scale, female participants with JHS had higher scores in depression than women without JHS [34] . In addition, the experience of chronic pain has been widely associated with depression [33] .
An Italian case-control study [35] revealed that mean scores for the hypermobile group displayed signiWcant psychological distress and an increased frequency and intensity of somatic symptoms. Scores on anxiety and somatic symptoms, general hypochondriasis, disease conviction, aVective disturbance, denial, and irritability were signiWcantly higher in the hypermobile than in the healthy group.
Results from a study with undergraduates in France (N = 365) show that scores of somatosensory ampliWcation were higher among participants with JHS independent of gender [34] , i.e. they have a signiWcantly greater tendency to amplify somatic sensations interpreting them as intense, noxious and disturbing. Somatic ampliWcation style is characterised by bodily hypervigilance, a tendency to select and focus on certain relatively infrequent sensations and/or faint, and a propensity to value somatic and visceral sensations as abnormal, pathological and indicative of disease, rather than as normal or benign. Despite JHS having a biological basis for somatic complaints, the perception, recognition and maintenance of JHS symptoms might be certainly inXuenced by psychological variables such as the tendency to amplify the somatosensory information.
Problems arising from lack of recognition and knowledge of JHS
The condition of joint hypermobility was not described as a medical problem until 50 years ago [36] when it was properly identiWed and associated with various pathologies of the musculoskeletal system. The most used criteria for the diagnosis of JHS was presented only in 1998 by Grahame et al. [38] so it is not surprising that there is still little known about the syndrome.
The lack of information about JHS in the general population and also among health professionals causes a delay in diagnosis. Many of the patients have been suVering from the symptoms for years and feel that their doctors, or even their families, do not understand them [5] , or they feel that no one believes them. Grahame [8] reports having the feeling that among his rheumatologist colleagues, people with JHS are often considered to be 'neurotic' and labelled as showing a behaviour of desperation. It is diYcult for people who suVer from JHS to ask for help for an 'unknown state' and not knowing how to explain their condition, often leads to trouble at work or with social security beneWt oYces. Some patients can even begin to doubt their sanity, having no clear explanation of the cause of their suVering; they can think that the pain might be in their mind [14] . In this setting, patients feel really relieved and grateful to be able to name their illness when they receive the diagnosis, because from there onwards, they can start to take speciWc initiatives such as seeking information and treatment, explain to others the features of their suVering and gradually to make their condition become socially recognised.
The fact that JHS is considered 'benign' is confusing for some patients, because this term emphasises the idea that it is a non-invalidating syndrome, when really for most of them, JHS becomes very disabling. Some authors, such as Bravo [37] , do not agree with the nomenclature of benign joint hypermobility syndrome (BJHS) precisely because such a description minimises the real eVects of the syndrome in the lives of many of those aVected. This situation helps to increase the feeling patients have that the medical community and society in general do not understand their disorder.
On the contrary, it is a relief for patients to conWrm that there is a biological basis for their pain and that it is not a construction of their mind. However, it is important to convey to patients that without doubt, how to deal with the syndrome is determined by psychological variables and in that regard, it is possible to learn some methods to control these psychological factors.
People with JHS often report feeling alone, marginalised, strange and/or misunderstood. In this regard, psychotherapeutic interventions in a group context and making contact with patient associations are especially useful. This encourages meetings between people with the same syndrome and through the exchange of experiences, patients can reduce feelings of isolation and increase social and support networks.
The inherited component of JHS and its consequences provoke fear in patients, such as transferring the disease to their children and not being able to cope with the demands of pregnancy and parenthood. In this regard, it is recommendable to move away from precocious therapeutic nihilisms driven by the words 'chronicity' or 'hereditary disorder', so as not to reinforce these fears and transmit an active attitude towards treatment to the patient [5] .
The impact of JHS in patients' families is undeniable. Children of parents aVected by JHS may feel anxious or insecure as they perceive the suVering and some degree of disability of their father or mother, as well as a fear that they could suVer from the same problem in the future [19] .
These situations show the importance of involving patients' families in the interventions, providing a space for family members to resolve their doubts and fears, and information so that they can understand the complexity of the problem and adopt an attitude of tolerance, support and cooperation in treatment. Contact with the patients' families also serves to detect dysfunctional dynamics within the family group, which may interfere with the treatment of JHS patients and also psychological distress in some of its members, which may eventually require individual psychological treatment.
When the aVected family member is a child, parents usually require advice about managing the information transmitted to the child about the syndrome and measures taken with respect to their environment. Gurley-Green [19] reveals some frequent questions posed by parents: Do we tell 'the truth' to the child or not? How to explain the chronicity and the fact that there is no etiological treatment? What psychological consequences will it have on the child? Is it necessary to inform the child's school? May the child use a backpack or do gymnastics? etc. The lack of information regarding the disease produces disorientation and increases the feelings of distress. In this regard, providing a space for listening and psychoeducation to resolve the doubts that arise in everyday life will enable those aVected and their families to reduce negative emotions and prevent inappropriate behavioural patterns such as overprotection, overactivity or underactivity from becoming established, especially when the aVected family members are children. All these aspects go beyond rheumatology consultation and certainly require psychological counselling.
Conclusion
JHS is a complex and highly prevalent disorder which requires attention from a biopsychosocial approach. JHS has a heterogeneous presentation including musculoskeletal and psychological symptoms. Symptoms of JHS have a negative impact on the patient's quality of life, and sometimes, this may become invalidating.
There are important reasons to consider psychological and psychiatric intervention as part of the overall management of JHS: (1) chronic pain experience, in which pharmacological treatment and other traditional methods are often ineVective, can be addressed by a cognitivebehavioural therapy tailored to this type of patient. (2) Psychopathological factors associated with JHS, principally anxiety states which are frequent among these patients. Anxiety disorders need to be evaluated and treated with psychotherapy and/or pharmacotherapy. And (3) problematic situations derived from the lack of recognition and knowledge of the syndrome, which can be overcome with psychoeducation programmes and by providing a space for listening and support for both patients and their families. All these aspects should not be underestimated by physicians when establishing an integrated biopsychosocial therapy.
Nowadays, JHS presents several challenges for clinicians and researchers, and it constitutes a broad Weld for exploration, not only for rheumatologists but also for mental health professionals. Some of the challenges are to disseminate information concerning this syndrome among health professionals to improve early detection and appropriate referral to specialists. The implementation of multidisciplinary teams in medical institutions, with coordinated work among professionals, favours the integration of knowledge among diVerent specialists. Developing protocols of cognitive-behavioural therapy adapted to the particularity of JHS such as studies which evaluate the eYcacy of these types of intervention among JHS patients. Studies are needed in order to help elucidate the genetic and psychological factors involved in the relationship between anxiety and JHS.
Developing research in all these areas will enable us to improve our understanding of this syndrome and provide an overall and adapted treatment to improve the quality of life of patients suVering from JHS.
